

;ENT AND TRADEMARK OFFICE 
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US020557 
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IN THE UNITED STATE,S^ 
In re Application of 

SALEH OSMAN ET AL 

rial No. 10/538,632 N?? 

ernational Application No. PCT/IB03/05938 

ESERVING LINEARITY OF AN ISOLATOR-FREE POWER AMPLIFIER BY 
DYNAMICALLY ADJUSTING GAIN AND PHASE 

Commissioner for Patents, Alexandria, VA 22313 

ATTENTION; APPLICATION DIVISION 

RESPONSE TO NOTIFICATION OF MISSING REQUIREMENTS 
UNDER 35 U.S.C. 371 

Sir: 

In response to the NOTIFICATION OF MISSING REQUIREMENTS 

mailed on December 8, 2005, enclosed is a Petition to file 
Application on behalf of Co- Inventor who is Unavailable under 37 
C.F.R. §1.47 and a Declaration of Facts Regarding Inventor's 
Unavailability. Accordingly, the above- identified patent 
application is now complete. 

Please charge Deposit Account No. 14-1270 any fees which 
may be required and credit any overpayment. 

Respect fj^^ly submitted,^ 

02/15/2006 HKftYPftGH 00000059 141270 10538632 
01 FCsl617 130.00 Dft 




Aaron waxle 
Attorney 
(914)/ 333-9608 



CERTIFICATE OF MAILING 
I hereby certify that this correspondence is being deposited this date 
with the United States Postal Service as first-class mail in an envelope addressed to: 
COMMISSIONER OF PATENTS AND TRADEMARKS 
Alexandria. VA 22313-1450 



On 
By 



-•-••■:./icU 



RECEIVED 

1 0 APR 2006 



Legal Staff 
International Division 




United States Patent and Trademark Ofhce 
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UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Addre»: COMMISSIONER FDR PATENTS 
P.O. Box 14 SO 

Alexandria. Vu8inu 223 13-1450 
www.iupto.gov 



u s. APPLICATION NUMBER NO. 



FIRST NAMED APPLICANT 



ATTY. DOCKET NO. 



10/538,632 Saleh Osman 



24737 

PHILIPS INTELLECTUAL PROPERTY & STANDARDS 
P.O. BOX 3001 

BRIARCLIFF MANOR. NY 10510 



PHUS020557 



INTERNATIONAL APPLICATION NO. 



PCT/IB03/05938 



I.A. FILING DATE 



PRIORITY DATE 



12/10/2003 



12/12/2002 



CONFIRMATION NO. 6395 
371 FORMALITIES LETTER 

lllilillliil 

•OCOOOOOOb 1 7601 71 7* 



Date Mailed: 12/08/2005 

NOTIFICATION OF MISSING REQUIREMENTS UNDER 35 U.S.C. 371 IN THE UNITED 
STATES DESIGNATED/ELECTED OFFICE (DO/EO/US) 

The following items have been submitted by the applicant or the IB to the United States Patent and Trademark 
Office as a Designated / Elected Office (37 CFR 1.495). 



Copy of the International Application filed on 06/10/2005 
Copy of the International Search Repo rt filed on 06/10/2005 



Preliminary Amendments filed on 06/1C|g(Q^KETED 



Information Disclosure Statements filed 
Oath or Declaration filed on 06/10/2005 



COMPUTER 

U.S. Basic National Fees filed on 06/10p005- 
Priority Documents filed on 06/10/2005 



on 00/10/2005 



SECRETARY 



DATE 



INITIAL 



EC. 



ok 12 2005 



ATTORNEY 



0"1 



The applicant needs to satisfy supplemental fees problems indicated below. 

The following items MUST be fumished within the period set forth below in order to complete the requirements for 
acceptance under 35 U.S.C. 371: 



• Oath or declaration of the inventors, in compliance with 37 CFR 1.497(a) and (b), identifying the application 

• by the International application number and international filing date. The current oath or declaration does 
not comply with 37 CFR 1 .497(a) and (b) in that it: 

■ is not executed in accordance with either 37 CFR 1.66 or 37 CFR 1 .68. 

• To avoid abandonment, a surcharge (for late submission of filing fee, search fee, examination fee or oath 
or declaration) as set forth in 37 CFR 1 .492(h) of $130 for a non-small entity, must be submitted with the 
missing items identified in this letter. 

SUMMARY OF FEES DUE: 

Total additional fees required for this application is $130 for a Large Entity: 
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• $130 Surcharge. 

&'Sc^K'Si^.°FA,SRi ?o°S;S^S8?'rKS51SL result ,n abandonment. 

Of 37CFR 1.136(a). 

• »• fho I initPri States Patent and Trademark Office must be mailed 

A copy ofthis notice MUST be returned with the response. 

JOHN L ANDERSON 



Telephone: (703) 308-9140 EXT 21 1 
PART 1 - ATTORNEY/APPLICANT COPY 



ii y; APPLICATION NUMBER NO. 

10/538,632 



INTERNATIONAL APPLICATION NO. 

PCT/ro03/05938 



ATTY. DOCKET NO. 

PHUS020557 



FORM PCT/DO/EO/905 (371 Formalities Notice) 



PTO/SB/01 (03-01) 
Approved for use through 10/31/2002. 0MB 0651-0032 
• U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork ReducUon Act of 1995. no persons are required to respond to a cotlecUon of infofrrBUor) unless It cor^talns a valid 0MB control number. 



DECLARATION FOR UTILITY OR 
DESIGN 
PATENT APPLICATION 
(37 CFR1.63) 

BlDeclaration □Declaration 

Submitted OR Submitted after Initial 
With Initial Filing (surcharge 

Filing (37 CFR 1.16 (e)) 

required) 



Attorney Docket Number PHUS020557 



First Named Inventor 



SALEH OSMAN 



COMPLETE IF KNOWN 



Application Number 



Filing Date 



Group Art Unit 



Examiner Name 



/ 



As a below named Inventor, I hereby declare that: 

My residence, post office address, and citizenship are as stated below next to my name. 



I believe I am 
5 listed 



the original first and sole inventor (If only one name is listed below) or an original, first and joint inventor (If plural names 
below) of the subject matter which is claimed and for which a patent Is sought on the invention entitled: 



PRESERVING LINEARITY OF AN ISOLATOR-FREE POWER AMPLIFIER BY 
DYNAMICALLY ADJUSTING GAIN AND PHASE 



the specification of which 
S Is attached hereto 
OR 

□ was filed on (MM/DD/YYYY) 



(Title of the Invention) 



as United States Application Number or PCT International 



Application Number 



] and was amended on (MM/DD/YYYY) L 



(if applicable). 



I hereby state that I have reviewed and understand the contents of the above identified specification, including the claims as amended 
spedficatly referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defined In 37 CFR 1 .56. Including for continuatlon-in-par^ 
applicationsrrDaterial infomiation which became available between the filing date of the prior application and the national or PCT 
international filing date of the continuation-in-part application. 



I hereby claim foreign priority benefits under 35 U.S.C. 1 19(a).(d) or (f). or 365(b) of any forergn application(s) for f fh« i ini^t^^^^^ 

breeders rights certifi^te(s). or 365(a) of any PCT international application which designated at least one country ^H^^r than t^^^^^ 
States of America, listed below and have also identified below, by checking the box any foreign appl.cat,on(s) P^^ent in>^tor's w^^^ 
breeders rights certificate(s). or of any PCT International application having a filing date before that of the application on which priority is 



claimed. 



Prior Foreign Application 
Number(s) 



Country 



Foreign Filing Date 
(MM/DD/YYYY) Country 



Priority 
Not Claimed 


Certified Copy Attached? 
YES NO 


□ 


□ □ 


□ 


□ □ 


□ 


□ □ 


□ 


□ □ 



□ Additional foreign application numbers are listed on a supplemental priority data sheet PTO/SB/02B attached hereto: 
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Burden Hour Statement: This fomi is estimated to take 21 minutes to complete. Time will vary depending "P°" Jt^f^JJf^^^^^^ 
case Anv comments on the amount of time you are required to complete this fomi should be sent to the Chie Information Offic^^^^ 
latent and tSL^^^^ DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS, SEND TO: 

Assistant Commissioner for Patents, Washington. DC 20231. 



PT0/SBrt)1 (03-01) 
Approved for use through 10/31/2002. 0MB 0651-0032 
urs. Patent and Trademarit Office; U.S. DEPARTMENT OF COMMERCE 



DECLARATION — Utility or Design Patent Application 


Direct all cofrespondence to: ^ customer Number 

or Bar Code Label 


•24737* 


^ Correspondence address t}elow 



BRIARCUFF MANOR 


NY 




10510 


City 


State 




ZIP 


U.S.A. 




(914) 945-6000 




(914) 332-0615 


Countiy 




Telephone 




Fax 



Philips Electronics North America Corporation 
Name 



P.O. BOX 3001 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are 
believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under 18 U.S.C. 1001 and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 



NAME OF SOLE OR FIRST INVENTOR: 



Q A petition has been filed for this unsigned inventor 



Given Name 



SALEH 



Family Name OSMAN 



(first and middle [if any]) 1 

Inventor's 
Sfanature 




Date 


NORWOOD 
Residence: Citv 


MA 
State 


USA 
Country 


GREAT BRITAIN 
Citizenship 


2906 VILLAGE ROAD WEST 
Mailing Address 


NORWOOD 
Citv 


MA 
State 


02062 
Zip 


USA 
Country 


NAIUIE OF SECOND INVENTOR: 1 □ A petition has been filed for this unsigned inventor 


Given Name RICHARD F. 
/first anrf middle Hf anvl> 


Family Name KEENAN 
or Surname 


Sianature _ y 5^ yl^^^.^^^-'^^-^Z-^*-^ 


Date^/ 3/Syo4- 


" ^ — * ' ^ ' — — — 

Residence: City 


MA 
State 


USA 
Country 


USA 

Citizenship 



aao-A/HifcAQ & ^RCirr u r jiT 01 
Mailing Address 



City \/iHlc 



MA 




USA 


State 


Zip ^'^^Q 


Country 



□ Additional inventors are being named on the 1^^ PAGE supplemental Additional Inventor(s) sheet(s) PTO/SB/02A attached 
hereto. — — — — — — — — — — — 
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PTO/SB/02A (11-00) 

Appn dl*#htOugh 10/31/2002. 0MB 0651-0032 
Please type a plus sign (*) Inside this box - •'^J , ^ ^ p^^^^ TrademarV Office; U.S. DEPARTMENT OF COMMERCE 

■ ■■nH,Mh«Paoe»>ori. Reduction Act of 1995. no ■H.,»onsa.^.equired to respond taacollectlonoflnb^^^ 




Urden Hour Statement I ^m, Is esUn.aU.U U ^2. n.r.^.o^ 
SS;^r;1sr5^.:'^"20^r^^^^ SratlirFORMl ?0 this address, send to: Assistant Commissioner PatenU. 

Washington, DC 20231. 



PTO/SB/01 (03-01) 
Ar.nrov*»d foT usc throuflh 10/31/2002. 0MB 0651 -0032 



DECLARATION FOR UTILITY OR 
DESIGN 
PATENT APPLICATION 
(37 CFR1.63) 

□Declaration 
OR Submitted after Initial 
Filing (surcharge 
(37 CFR 1.16(e)) 
required) 



^Declaration 
Submitted 
With Initial 
Filing 



Attorney Docket Number 


PHUS020557 A 


First Named Inventor 


SALEH OSMAN 


r^r^RJlPI PTF IF= KNOWN 


Application Number 


/ 


Filing Date 




Group Art Unit 




Examiner Name 


1 V 



As a below named Inventor, I hereby declare that: 

My residence, post office address, and citizenship are as stated below next to my name. 



r^ikted below) Of t hA«nb |ect matter wn.cn ^ r- 

PRESERVING LINEARITY OF AN ISOLATOR-FREE POWER AMPLIFIER BY 
DYNAMICALLY ADJUSTING GAIN AND PHASE 



the specification of which 
B) is attached hereto 
OR 

□ was filed on (MM/DD/YYYY) 



(Title of the Invention) 



Application Number | . i 

I specifically referred to above. including for continuation-iniiart 



as United States Application Number or PCT International 

' n (if applicable). 



] and was amended on (MM/DD/YYYY) [_ 



claimed. 



Prior Foreign Application 
Number(s) 



Country 



Foreign Filing Date 
(MM/DD/YYYY) Country 



Priority 
Not Claimed 


Certified Copy Attached? 
YES NO 


□ □□□ 


□ □□□ 

□ □□□ 



n .H^Hon.. .orelao appllca . ^r. .re listed on a suP^.^^>>n... nHoritv data sheet PTO/SB/02B attached hereto: 

Assistant Commissioner for Patents. Washington. DC 20231 . 



PT0/SBrt)1 (03-01) 
ADproved for use through 10/31 /2002, 0MB 0651-0032 
U.S. Patent and TrVdemark Office; U.S. 
R^uriion Act of 1995. no persons are required to respond to a coll eciion of information un.p.>. » conia.ns a val.d OMB control number. 



le Papenworfc Reduction Act of 1995. no persons are req uwcu >w .^^h^w .w » — ^ 

DECLARATION — Utility or Design Patent Application J 



Direct all correspondence to: ^ customer Number 

or Bar Code Label 

Philips Electronics North America Corporation 

Nanfie . 



*24737' 



OR 



I Correspondance address belcw 



P.O. BOX 3001 

Address 



BRIARCLIFF MANOR 
City 



U.S.A. 
Country 



(914)945-6000 

Telephone 



(914) 332-0615 
Fax 



application or any patent issued thereon. — — 



i NAME OF SOLE OR FIRST INVENTOR: 



□ A petition has been filed for this unsigned inventor 



j Given Name 
^firstand middle Fif any]) 



SALEH 



Family Name 
or Surname 



OSMAN 



I Inventor's 
Signature 



NORWOOD 

[ Residence: City 

2906 VILLAGE ROAD WEST 
Mailing Address 



Date 



USA 
Country 



GREAT BRITAIN 
Citizenship 



I NORWOOD 
Cit 



NAimE OF SECOND INVENTOR: | Fl A petition has been filed for this unsigned inventor 



Given Name RICHARD F. 
(first and middle Df any]) 



Family Name KEENAN 
or Surname 



Inventor's 
i Signature 



MEDWAY 
Residence: City 



Date 



USA 
Country 



USA 

Citizenship 



280 VILLAGE STREET UNIT G1 
Mailing Address 



MEDWAY 
CIt! 



USA 
Countr 



□ AddlUona. .nv«,U.r, are bCng named on the l"PA«?g supplemental AddUlonal lnventor(s ) sheet(s) PTO/SB/02A attached 
here to. 

IPage2of2] 



^Please type a plus sign {*) inside this box - 



PTQ/SB/02A (11-00) 

• Approved for use through 10/31/2002. OMB 0651-0032 

U.S. Patent and Trademarit Office; U.S. DEPARTMENT OF COMMERCE 
) respond to a collection of information unless it contains a valid OMB control numt>er. 









ADDITIONAL INVENTOR(S) 


DECLARATION 


Supplemental Sheet 
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Name of Additional Joint Inventor, if any: 



□ A petition has been filed for ttiis unsigned inventor 



Given Name (first and middle [if any]) 



JAROSIJ^W 



Family Name or Surname 



LUCEK 



inventor's 
Signature A 



Date 



Residence: City ^,,^Jgg^gg> 



State 



Country 



USA 



Citizenship 



USA 



Mailing Address 



4 0 OKbbN I VIEADOW i-AN E 



3c9 7 TOc^ee. 



Mailing Address 



State 



ZiP 



V1.UUH 



Country 



USA 



Name of Additional Joint Inventor, if any: 



□ A petition has been filed for this unsigned inventor 



Given Name (first and middle [If anyl) 



Family Name or Surname 



inventor's 
Signature 



Date 



Residence: City 



State 



Country 



Citizenship 



Mailing Address 



Mailing Address 



City 



State 



Name of Additional Joint Inventor, if any: 



St. 



Country 



□ A petition has been filed for this unsigned inventor 



Given Name (first and middle [if any]) 



Family Name or Surname 



Inventor's 
Signature 



Residence: City 



State 



Country 



Date 



Citizenship 



Mailing Address 



Mailing Address 



City 



State 



Zig^ 



Country 



Burden Hour Statement: This form is estimated to take 21 minutes to complete. Time will vary depending upon the needs of the individual case. Any 
comments on the amount of time you are required to complete this fomi should be sent to the Chief Information Officer. U.S. Patent and Trademarit 
OfRce. Washington, DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents. 
Washington. DC 20231. 



IN THE UNITED STATES PATENT & TRADEMARK OFFICE 

In re Application of Atty. Docket 

SALEH OSMAN ET AL PHUS020557 
Serial No. 10/538,632 
Filed: June 10, 2 005 

Title: PRESERVING LINEARITY OF AN ISOLATOR-FREE POWER AMPLIFIER 
BY DYNAMICALLY ADJUSTING GAIN AND PHASE 

Commissioner for Patents 
Alexandria, VA 22313-1450 

PETITION TO FILE APPLICATION ON BEHALF OF CO-INVENTOR 
WHO IS UNAVAILABLE UNDER 37 C.F.R. §1.47 

Sir: 

Koninklijke Philips Electronics, N.V., the owner (by assignment and operation of law) of 
the invention embodied in the above-referenced patent apphcation, hereby petitions to file the 
accompanying application on behalf of Saleh Osman. Mr. Osman is a co-inventor of the present 
application. Mr. Osman conceived the subject matter of this invention while employed by 
Koninklijke Philips Electronics, N. V. 

As more folly set forth in the accompanying "Declaration of Facts Regarding Inventor's 
Unavailability," several unsuccessful attempts have been made to locate and contact Mr. Osman 
{e.g., certified mailings, multiple telephone calls on multiple occasions, attempts to email, etc.). 
Therefore, Koninklijke Philips Electronics, N.V., on behalf of Mr. Osman hereby petitions the 
Patent OflBce, pursuant to 37 C.F.R. § 1.47, to allow Koninklijke Philips Electronics, N.V. to file 
this application on Mr. Osman' s behalf. 



As per 37 CFR 1.47(a) and 35 U.S.C. 116, second paragraph, all available joint inventors 
are required to file an application "on behalf of ' themselves and on behalf of a joint inventor who 
"cannot be found or reached after diligent effort" or who refuses to "join in an application." 

Additionally, according to 35 U.S.C. 111(a) and 115, an application deposited in the U.S. 
Patent and Trademark Office pursuant to 37 CFR 1.47(a) must meet the following requirements: 

A) M the available joint inventors must (1) make oath or declaration on their 
own behalf as required by 37 CFR 1.63 or 1.175 (see MPEP § 602, § 605.01, and 
§ 1414) and (2) make oath or declaration on behalf of the nonsigning joint 
inventor as required by 37 CFR 1.64. An oath or declaration signed by all the 
available joint inventors with the signature block of the nonsigning inventor(s) left 
blank may be treated as having been signed by all the available joint inventors on 
behalf of the nonsigning inventor(s), unless otherwise indicated. 

(B) The application must be accompanied by proof that the nonsigning inventor 
(1) cannot be found or reached after diligent effort or (2) refiises to execute the 
application papers. See MPEP § 409.03(d). 

(C) The last known address of the nonsigning joint inventor must be stated. See 
MPEP § 409.03(e). 



With respect to 37 CFR 1.47(a)(A), enclosed please find an executed declaration by 
Richard F. Keenan and Jaroslaw Lucek— the available joint inventors. With respect to 37 CFR 
1.47(a)(B), the enclosed declaration of facts regarding inventor's unavailability provides proof 
the nonsigning inventor cannot be found or reached after diUgent effot. Finally, with respect to 
37 CF 1.47(a)(C), Mr. Osman's last known address is 2906 Village Road West, Norwood, MA 



02062. 




RespectftiUy submitted. 



Aarofi Waxier, Reg.No748, 027 
Attorney 



IN THE UNITED STATES PATENT & TRADEMARK OFFICE 



In re Application of Atty. Docket 

SALEH OSMAN ET AL PHUS02 0557 

Serial No. 

Filed : CONCURRENTLY 

Title: PRESERVING LINEARITY OF AN ISOLATOR-FREE POWER 

AMPLIFIER BY DYNAMICALLY ADJUSTING GAIN AND PHASE 

Commissioner for Patents 
Alexandria, VA 22313-1450 

DECLARATION OF FACTS REGARDING INVENTOR'S UNAVAILABILITY 

I Dicran Halajian hereby declare that: 

I prepared the above-referenced patent application, 

A copy of the patent application, drawings, declaration, and assignment were 
emailed to the co-inventors for review and comment. However, Mr. Saleh Osman is no 
longer employed by Koninklijke Philips Electronics, N.V., and all attempts to contact Mr. 
Osman have failed. 

Multiple attempts were made to call Mr. Osman at the last known phone nxmiber. 
Multiple messages were left on an answering machine. No return call was received from 
Mr. Osman. 

On December 12, 2002, October 24, 2003 and March 5, 2004, the application 
packet, including declaration and assignment, were sent to Mr. Osman's last known 
address via Federal Express. Mr. Osman has not returned the documents to Koninklijke 
Philips Electronics, N.V. 



Mr. Osman's last known address is 2906 Village Road West, Norwood, MA 

02062. 



I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true; and further 
that these statements were made with the knowledge that willful false statement and the 
like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 
18 of the United States Code and that such willful false statements may jeopardize the 
validity of the application or any patent issued thereon. 




Date 




PHILIPS - 

bcc 

Richard Keenan Subject 
10/17/2006 07:11 AM 

Classification 

Peter, 



KorneVennema/SVI_/SC/PHILIPS@PHILIPS 

Jarel< Lucek/SVUSC/PHILIPS@PHILIPS 
Peter Zawilski/SVI-/IPS/PHILIPS@PHILIPS 

Re: US020555 Patent Application titled , "PRESERVING 
LINEARITY OF AN ISOLATOR-FREE POWER. ..and 
US020557 Patent Application titled. "PRESERVING 
LINEARITY OF AN ISOLATOR-FREE POWER.-.H 
Unclassified 



I also do not have liis contact information. 
Rich 



Richard Keenan Tel: +1 401 305 5059 

RFID Applications Engineer - Identification Mob: +1 508 509 1000 

BU A&l - Sales & Marketing Fax: +1 401 305 5060 

NXP Semiconductors email: richard.keenan@nxp.com 

2178 Mendon Rd., Suite 300 

Cumberland, Rl 02864 USA 

PHILIPS SEMICONDUCTORS has become NXP SEMICONDUCTORS II! 

The information contained in this message is confidential and may be legally privileged . The message is 
intended solely for the addressee(s). If you are not the intended recipient, you are hereby notified that any 
use, dissemination, or reproduction is strictly prohibited and may be unlawful . If you are not the intended 
recipient, please contact the sender by return e-mail and destroy all copies of the original message . 

Korne Vennema 



PHILIPS 

Kome Vennema 

10/17/06 09:20 AM 



To 



cc 



Jarek Lucek/SVL/SC/PHILIPS@PHILIPS 
Peter Zawilski/SVL/IPS/PHILIPS@PHILIPS 



Richard Keenan/SVUSC/PHILIPS@PHILIPS 
Subject Re: US020555 Patent Application titled . "PRESERVING 
LINEARITY OF AN ISOLATOR-FREE POWER.. .and 
US020557 Patent Application titled, "PRESERVING 
LINEARITY OF AN ISOLATOR-FREE POWER...[i 
Classification Unclassified 



Peter, 

Unfortunately I do not have his contact information either. 
Korne Vennema 

Sr. Marketing Application Engineer 
NXP Semiconductors 



2178 Mendon Road, Suite 300 
Cumberland, Rl 02864 
USA 

Office Phone: (401) 305-5051. Mobile: (401) 578-0463 
Lab Phone: (401) 305-5058 (no voice nnail) 
Mobile Holland: +31-6-13660653 
e-mail: kome.vennema@nxp.com 




Jarek Lucek 



To Peter Zawilski/SVL/IPS/PHILIPS@PHILIPS 



cc 

Jarek Lucek Subject 
10/16/06 08:47 PM 

Classification 



Kome Vennema/SVUSC/PHILIPS@PHILIPS 

Richard Keenan/SVL/SC/PHILIPS@PHILIPS 

Re: US020555 Patent Application titled. "PRESERVING 

LINEARITY OF AN ISOLATOR-FREE POWER...and 

US020557 Patent Application titled, "PRESERVING 

LINEARITY OF AN ISOLATOR-FREE POWER...|i 

Unclassified 



Hi. Peter, 

I don't have contact info for Saleh. Shortly after filing the patents we have let him go. 

Kome Vennema or Rich Keenan might have his contact info. I've copied them both on ths email. 

Regards, 

Jarek Lucek 

NXP Semiconductors - founded by Philips 
508-446-6739 cell 

http://www.semiconductors.com/products/rf/index.html 

All transactions for the purchase of NXP Semiconductors' products are subject to NXP Semiconductors' 
general terms and conditions of commercial sale. These are published at: 
http://www.nxp.com/profile/terms/index.html 
Peter ZawilskI 



Peter ZawilskI 
10/16/06 03:14 PM 



To Jarek Lucek/SVL/SC/PHILIPS@PHILIPS 
cc 

Subject US020555 Patent Application titled , "PRESERVING 
LINEARITY OF AN ISOLATOR-FREE POWER,..and 
US020557 Patent Application titled. "PRESERVING 
LINEARITY OF AN ISOLATOR-FREE POWER... 
Classification Unclassified 




Dear Jarek:: 

I telephoned you earlier in tiie day and left a message on your voicemail . 

I am the Patent Agent managing the above cases, you originally had worked with attorneys in Philips , 
Briarcliff Manor, New York offices (under Philips IP&S). These cases had been filed in the US Patent 
Office in December 2003. 

I am trying to locate co-inventor Saleh Osman. Apparently, during the filing of the US application he did 
not sign the Oath & Declaration. Without his signature, the cases will not move fon^^ard. You and other 
co-inventor Richard Keenan had signed. 

As of this morning, 1 have not been able to locate Mr. Osman. Would you happen to have a current E-mail 
address and telephone number of Mr. Osman? 

I appreciate your help. 

Hope to hear from you in a day or so. 

Kindest regards, 

Peter Z 

Peter S. Zawilski 
Patent Agent 

NXP Semiconductors 
Intellectual Property Department 

Visitor's address: 1130 Ringwood Court; Mail Stop SJ41, San Jose, CA 95131 USA 
Courier address: 1 140 Ringwood Court; Mail Stop SJ41 
San Jose, CA 95131 USA 

Mail address: 1109 McKay Drive; Mail Stop SJ41, San Jose, CA 95131 USA 

Phone: +1 408 474 9063 Facsimile: +1 408 474-9082 

Main Phone: (408) 434-3000 

Email: peter.zawilski@philips.com 

Intranet: pww.ips.philips.com 

Internet: www.nxp.com 



The information contained in this message is confidential and may be legally privileged . The message is 
intended solely for the addressee(s). If you are not the intended recipient, you are hereby notified that any 
use, dissemination, or reproduction is strictly prohibited and may be unlawful . If you are not the intended 
recipient, please contact the sender by return e-mail and destroy all copies of the original message . 




October 19, 2006 

Mr. Saleh Osman 
2906 Village Road West 
Norwood, MA 02062 

VIA EXPRESS MAIL 




Peter Zawilski 

Patent Agent 

Intellectual Property Department 
NXP Semiconductors 

Tel: +1 408 474 9063. Fax: +1 408 474 9082 

1109 McKay Drive, M/S-41. San Jose, CA 95131 USA 

peter. zawilski@nxp .com, www.nxp. com 



Subject: Philips Filing No.: US 020557; US Application Serial No. 10/538,632 filed lO-JUN-2005 
Titled: Preserving Linearity of an Isolator-Free Power Amplifier by Dynamically Adjusting 
Gain and Phases 



Dear Saleh: 



The above-name patent application was filed in the United Patent Office. Your colleagues Richard 
Keenan and Jaroslaw Lucek had signed the required papers for completing the filing. However, your 
signature is necessary for the case to move forward. 

I have enclosed a copy of the as filed application for your review. Please sign, date, and return the Oath & 
Declaration to me at your earliest convenience. A prepaid return envelope has been enclosed. Also, 
please fax back a copy of both pages to me at (408) 474-9082. 

NXP formerly Philips Semiconductors, appreciates your support in protecting its valuable IP assets. 



If you have any questions, please feel free to get in touch with me. 



Very truly yours, 




Patent Agent 
(408) 474-9063 



founded by Intellectual Property Department 
i 109 McKay Drive, M/S-41SJ 
PHILIPS San Jose. CA 9S131 



www.nxp.com 



DECLARi^AON FOR 



UTILITY OVDESIGN 
PATENT APPLICATION 
(37 CFR1.63) 



I I Declaration 
Submitted with 
Initial Filing OR 



Declaration 
Submitted after Initial 
Filing (surcharge 
(37 CFR 1.16(e)) 
required) 



Attorney Docket Nij|g^er 


US 020557 


First Named Inven^^r 


Osman, Saleh 


COMPLETl 


E IF KNOWN 


Application Number 


10/538,632 


Filing Date 


06/10/2005 


Group Art Unit 




Examiner Name 





As a below named Inventor, I hereby declare that: 

My residence, post office address, and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor (If only one name Is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is sought on 

the invention entitled: 



Preserving Linearity of an Isolator-Free Power Amplifier by 
Dynamically Adjusting Gain and Pliase 



the specification of which: 



(Title of the Invention) 



n is attached hereto 
OR 

13 was filed on (MM/DD/YYYY) 06/10/2005 as United States Application Number or PCT International 
Application Number 10/538,632 and was amended on {iViivi/DD/YYYY) 06/10/2005 (if applicable). 

I hereby state that I have reviewed and understand the contents of the above Identified specification, including the 
claims as amended specifically referred to above, 

I acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR 1 .56, 
including for continuation-in-part applications, material information which became available between the filing date 
of the prior application and the national or PCT international filing date of the continuation-in-part application. 



I hereby claim foreign priority benefits under 35 U.S.C. 119(a)'(d} or (f), or 365(b) of any foreign application(s) for 
patent, inventor's or plant breeder's rights certlficate(s), or 365(a) of any PCT international application which 
designated at least one country other ihan the United States of America, listed below and have also identified below, 
by checking the box any foreign appHcation(s) for patent, inventor's or plant breeder's rights certificate(s), or of any 
PCT international application having a filing date before that of the application on which priority is claimed. 



Prior Foreign 
Application Numbers(s) 


Country 


Foreign Filing Date 
(MM/DD/YYYY) 


Priority 
Not Claimed 


Certified Copy Attached? 
Yes No 








□ 


□ □ 








□ 


□ □ 








□ 


□ □ 








□ 


□ □ 



I I Additional foreign application numbers are listed on a supplemental priority data sheet attached hereto: 



US 020557 
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DECLARATION — Utilitiy or Design Patent Application 



Direct all correspondence to: |^ Customer Number 24738 


AND/OR LJ Correspondence address below 


Philips Electronics North America Corporation 
Intellectual Property & Standards 

Name 


Address 1 1 09 McKay Drive, M/S-41 SJ 


City San Jose 


state California 


2,p 95131 


Country U.S. A 


(408)474-9073 

Telephone ^ ' 


(408)474-9082 


1 hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and 
Delief are believed to be true; and further that these statements were made with the knowledge that willful false statements and the 
ike so made are punishable by fine or imprisonment, or both, under 18 U.S.C. 1001 and that such willful false statements may 
eopardize the validity of the application or any patent issued thereon. 


NAME OF SOLE OR FIRST INVENTOR: 




1 I A petition has been filed for this unsigned inventor 


Given Name SALEH 
(first & middle [if any]) 


Family Name QSMAN 
or Surname 


Inventor's 
Signature 


Date 


Norwood 

Residence: City 


MA 

State 


U.S.A. 

Country 


Great Britain 

Citizenship 


2906 Village Road West 

Mailing Address 


Norwood 

City 


MA 

State 


02062 

ZIP 


U.S.A. 

Country 


NAME OF SECOND INVENTOR: 






1 1 A petition has been filed for this unsigned inventor 


Given Name RipHARD F. 
(first & middle [if any]) 


Family Name KEENAN 
or Surname 


Inventor's 
Signature 


Date 


Whitinsville 

Residence: City 


MA 

State 


U.S.A. 

Countrv 


U.S.A 

CitizenshiD 


103 Carole Lane 

Mailing Address 


Whitinsville 

City 


MA 

State 


01588 

ZIP 


U.S.A. 

Country 


NAME OF THIRD INVENTOR: 






1 I A petition has been filed for this unsigned inventor 


(fir&'rd^ie^ 


Family Name LUCEK 
or Surname 


Inventor's 
Signature 


Date 


Greensboro 

Residence: City 


NC 

State 


U.S.A. 

Country 


U.S.A 

Citizenship 


307 Tower Lane 

Mailing Address 


Greensboro 

City 


NC 

State 


27410 

ZIP 


U.S.A. 

Country 


D Additional inventors are being named on the 




supplemental Additional Inventor(s) sheet(s) attached hereto. 
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IN THE X^^ED STATES PATENT AND TRADEl^^ OFFICE 
In re Application of Atty. Docket 

SALEH OSMAN ET AL US020557 
Serial No. Group Art Unit 

Filed: CONCURRENTLY Ex. 

PRESERVING LINEARITY OF AN ISOLATOR-FREE POWER AMPLIFIER BY 
DYNAMICALLY ADJUSTING GAIN AND PHASE 

Commissioner for Patents 
Alexandria, VA 22313-1450 



ExpnissMail Lab^No. EV 66» 85^ 860 US 

Dat9 of Deposit June 10. 2005 

I henby certify that thie peper and/or fee It being depoefted with tfie United States Postal Service 
"Express Mail Post Office to Addressee" service under 37 C.F.R. 1.10 on the date Indicated above 
and is addressed to the Commissioner for Patents, PO Box, 1450, Alexandria, VA 22313*1450 



Pattf DeMlchele 

Typed Na^ne Signature 



Express Mail Certificate 



1 



PTO-1390(R«v. 02-2005) 
P (or UM through 3/31/2007. 0MB 0651^1 

U.S, Prt«ol «nd Trwl4n«rfk Q(^Uv8. 0ePARTMe^^• OF COMMERCE 
Und*rth«Pap«rwort(R«ductk)n ij^^^S, no p«reon« tre rwjuhvd to rmpond to • oolwtfon 



TRANSMITTAL LETTflWD THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 
CONCERNING A SUBMISSION UNDER 35 U.S.C. 371 



INTERNATIONA APPLICATION NO. 
PCT/1B2003/D0S938 



INTERNATIONAL FILING DATE 
10 December 2003 



ATTORNEY'S^^SBTNUMBER 

PHUS020557 



U.S. APPLICATION NO. (If known, see 37 CFR 1.5) 



PRIORITY DATE CLAIMED 



TITLE OF INVENTION 

PRESERVING LINEARITY OF AN lSOLATOR*FREE POWER AMPLIFIER BY DYNAMICALLY ADJUSTING GAIN 



APPLICANT(S) FOR DO/ECVUS 
SALBH OSMAN. RICHARD F. KEENAN and JAROSLAW LUCEK 



Applicant hemvfth submits to the United States Designated/Elected Office (DO/EO/US) the following Items and other infbmiatlon: 
1 > 0 This Is a FIRST submission of Items concerning a submission under 35 U.S.C. 371 . 

2. IZI This is a SECOND or SUBSEQUENT submission of items concerning a submission under 35 U.S.C. 371. 

3. O This Is an express request to begin national examination procedures (35 U.S.C. 371 (0). The submission must include items 

(5). (6). (9) and (21) indicated below. 

4. n The US has been elected (Article 31). 

5. Q A copy of the international Application as filed (35 U.S.C. 371 (c)(2)) 

a. Q Is attached hereto (required only if not communicated by the International Bureau), 
b- has been communicated by the international Bureau. 

c. CH is not required, as the application was filed in the United States Receiving Office (RO/US). 

6. O An English language translation of the International Application as filed (35 U.S.C. 371(cX2)). 

a. D Is attached hereto. 

b. [H has been previously submitted under 35 U.S.C. 154(dX4). 

7. [Zl Amendments to the claims of the International AppOcation under PCT Articte 19 (35 U.S.C. 371(cK3)) 

a. O are attached hereto (required only if not communicated by the International Bureau), 
have been communicated by the International Bureau. 

c. □ have not been made; however, the time limit for making such amendments has NOT expired. 

have not been made and wiH not be made, 
a. Q An English language translation of the amendments to the claims under PCT Article 1 9 (35 U.S.C. 371 (cX3)}. 

9. [Zl An oath or declaration of the Inventorts) (35 U.S.C.371(cX4)). 

10. O An English ianguage translation of the annexes of the International Prailminary Examination Report under PCT 

ArtWe 36 (35 U.S.C. 371(cX5)). 

Items 11 to 20 below concern document(s) or Information Included: 

11. IZl An Infomnatlon Disclosure Statement under 37 CFR 1.97 and 1.96. 

12. 0 An assignment document for raconllng. A separate cover sheet In compaance with 37 CFR 3.28 and 3.31 Is included. 

13. A preliminary amendment. 

14. CD An Application Data Sheet under 37 CFR 1.76. 

1 5. O A substitute specification. 

18. A power of attorriey and/or change of address letter. 

1 7. CD A computer-readable tomi of the sequence listing In accordance with PCT Rule 13fer.2 and 37 CFR 1.821- 1 .825. 

18. Q A second copy of the published International Application under 35 U.S.C. 154(dX4). 

19. Q A second copy of the EngHsh language translation of the IntemaUonal appScatlon under 35 U.S.C. 154(dX4). 

0 Express Mail Certificate; i^*; PTCVSB08A; Charge Authorization; Receipt 

Other Items or infbnnation; Confiroiation Postcard. 



"ills colUdon 0^ In^ymation U nquired by H t^f< \Mk and \Ai{'\X^. Th« In/onrwtlon It r»quiro<i to obtain or retain • b«r>0m by th« public, wt^ is to «« (and by tn« 
USPTO to procMt) an ^>plication. ConMentfaWy l« govanwd by 35 U.S C. 122 and 37 CFR 1.11 and 1.14. TNa conacHon ia Mtlmatad to U*a 15 vrktM to oomplate, 
Muding oittiarino mnormation. prapadng, and aubmKtmg the oonyleted (ofm to the USPTO. Time wOt vary dapanding upon tha individual case. Any commanta on lha amount 
ortimeyourwiulretoOQinplatothtefbmtandforiugaastk^ U.S. 
Oapartmant of Commaice, P.O. Box 1450. Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. 8EMD TO: Mall Stop PCT, 
Commlaaionar for Patanta. P.O. Box 1450, Alexandria. VA 22313-1450. _ . . ^ 

^ PC JUN 10 211 



U.S. Patent and Tradeni) 



Approv^fl^e 



PTa.1390 (Rev. 02-2005) 
through 3/31/2007. OMB 0651-0021 
I.S. DEPARTMENT OF COMMERCE 



U.S. APPLICATION NO. (ff known, see 37 CFR 1 .5) INTERNATIONAL APPLICATION NO. 

PCT/IB2003/005938 


ATTORNEY S DOCKET NUMBER 
PHUS020557 


The following fees have been submitted 
21. 0 Basic national fee 




CALCULATIONS PTO USE ONLY 


$300 


* 300.00 




22. 12 Examination fee 

If International preliminary examination report prepared by USPTO and all claims satisfy provisions of 
PCT Article 33(1H4) $100 


$ 200.00 




23. 0 Search fee 

Search fee (37 CFR 1.445(a)(2)) has been paid on the international application to the USPTO as an 


$ dnn nn 




TOTAL OF 21, 22 and 23 * 


$ 900.00 




[-1 Additional fee for specification and drawings filed in paper over 100 sheets (excluding 
^ sequence listing or computer program listing fDed in an electronic medium). 
The fee is $250 for each additional SO sheets of paper or fraction thereof. 


$ 




Total Sheets 


Extra Sheets 


Number of each additional 50 or fraction 
thereof (round up to a whole number) 


RATE 


-100 = 


/50 = 




x$250 


Surcharge of $130.00 for furnishing the oath or declaration later than 30 months from the earliest 
claimed priority date (37 CFR 1.492(h)). 


$ 




CLAIMS 


NUMBER FILED 


NUMBER EXTRA 


RATE 


$ 


Total claims 


17 -20 = 




X $50 


$ 0.00 




Independent claims 


3 -3 = 




X $200 


$ 0.00 




MULTIPLE DEPENDENT CLAIM(S) (if applicable) 


+ $360 


$ 




TOTAL OF ABOVE CALCULATIONS » 


S 0.00 




Q Applicant claims small entity status. See 37 CFR 1.27. Fees above are reduced by Vz. 






SUBTOTAL* 


$ 900.00 




Processing fee of $130.00 for furnishing the Engfrsh translation later than 30 months from the earliest 
claimed priority date (37 CFR 1 .492(1)). + 


$ 


TOTAL NATIONAL FEE ^ 


$ 900.00 


Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be accompanied 
by an appropriate cover sheet (37 CFR 3.28, 3.31 ). $40.00 per property * 


^ 40.00 


TOTAL FEES ENCLOSED » 


$ 940.00 




Amount to be 
refunded: 


$ 


Amount to be 
charged: 


$ 940.00 



A check in the amount of $ . 



to cover the above fees is enclosed. 

to cover the above fees. 



b. 0 Please charge my Deposit Account No. ^^1270 jn the amount of $ ^^^-^^ 

A duplicate copy of this sheet is enclosed. 

c. 0 The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any overpayment to Deposit 

Account No. 14-1270 A duplicate copy of this sheet is enclosed. 

Fees are to be charged to a credit card. WARNING: Infomiatton on this fomn may become public. Credit card Information should not 
be Included on this form. Provide credit card infomnation and authorization on PTO-2038. 

NOTE: Where an appropriate time limit under 37 CFR 1.495 has not been met, a petition to revive (37 CFR 1.137(a) or (b)) must be filed 
and granted to restore the International Application to pending status. 

SEND ALL CORRESPONDENCE TO: 



Corporate Patent Counsel 

PhlKps Eleclronics North America Corporation 
P.O. Box 3001 

Briarcliff Manor, NY 10510 







Aaron Waxier 




NAME 




48,027 





REGISTRATION NUMBER 
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INFORMATION 
DISCLOSURE STATEMENT 
TRANSMITTAL 

To Commissioner For Patents 

Encbsed herewith is a Form PTO'1449, any required copies of documents listed thereon, and any 
concise explanation of their relevance is indicated below per 37 CFR 1.97. 



Application Number 



Filing Date 



First Named inventor 



Group Art Unit 



Examiner Name 



Attorney Docfiet Numt)er 



CONCURRENTLY 



SALEH OSMAN ET AL 



N/A 



N/A 



US020557 



g Please charge any required fee under §1.17(i) or §1.17(p) or any other required fee (except the issue fee) to 
Account No. 14-1270. 

1 . □ I certify that these documents were first cited in any communication from a foreign Patent Office in a 
counterpart foreign application not more than three (3) months ago. 

2. □ I certify that none of these documents were cited in any communication from a foreign Patent Office in a 
counterpart foreign application, and, to the knowledge of the undersigned after making reasonable inquiry, none 
of these documents was known to any individual designated in §1 .56(c) more than three (3) months ago. 

□ Applicant hereby petitions under § 1.97(d) that this EDS be considered after final Action or Notice of 
Allowance, pays the fee under §1.1 7(p) as indicated below, and I certify 1 . or 2. as indicated above. 

□ A fee under §1.1 7(p) is not required under § 1 .97(c), after the first Action on the merits and more than (3) 
months after the date of application or RCE, because I certify 1. or 2. as indicated above. 

[] A copy of the citations is not required because they were previously submitted or cited in the parent 

application (or in U.S. patent application Ser. No. 

Fifing Date relied on for an earlier effective filing date under 35 U.S.C. 1 20). 

H A copy of the U.S. patent(s) and patent application publication(s) in all U.S. national patent applications filed 
Sler June 30, 2003, and in all international applications that have entered the national stage under 35 USC § 371 
after June 30, 2003 under 37 CFR 1 .49 1 (b), are not required. 

n A concise explanation of the relevance of each non-English document, as understood by the individual 
designated in § 1 .56(c) most knowledgeable about the contents, is enclosed per §1 .98(a)(3). 

The concise explanation of the relevance of any non-English document, as understood by the individual designated in 
§ 1.56(c) most knowledgeable about the contents, is that the document is/was: 

@ cited in the specification or considered in drafting the specification of this application; 

n previously submitted or cited in the parent application (or in a related patent application 
Ser. No. Filing Date: ); 

□ cited as an "X" or " Y" document in a foreign Patent Office search report in a foreign counterpart application, a 
copy of which report is also enclosed. 



SIGNATURE OF APPUCMar ATTORNEY, OR AGENT REQUIRBD 



Name (Print Type) 



Sifoaiurt 



Aaron^axlei>— y 



RegtstraUon No. (Attorney/Agent) 



48,027 



Date 



N:\UscrPubtic\WX\FORMS\Nal'l phase forms\priorart.doc 



Rev. July 2004 




PTO/SB/08A (08-03) 

Approved ffl^^throufi^ 07/31/2006. 0MB 0651<0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paoenwortc Reduction Act of 1995. no persons are requifed to respond to a colledion of information unfess it contains a valid 0MB oontiol number. 
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SALEH OSMAN ET AL 



N/A 
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Attorney Docket Number USQ20557 
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No.^ 


Document Number 
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Applicant of Cited Document 


Pages, Columns. Lines. Where 
Relevant Passages or Relevant 
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Number-Kind Code*''*'*^ 
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06-06-1995 


CYGAN 
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considered. Include copy of this forni with next communication to applicanL ^ Applicant's unique citation designation number (optional). See Kinds Codes of 
USPTO Patent Documents at www.uspto.aov or MPEP 901.04. * Enter Office that issued the document, by the two-letter code (WlPO Standard ST.3). For 
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. *Kind of document by 
the appropriate symbols as indicated on the document under WlPO Standard ST.16 if possible. •Applicant is to place a check mark here if English language 
Translation is attached. 

This collection of infonnation is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality Is governed by 35 U.S.C. 122 and 37 CFR 1.14. This colleclion is estimated to take 2 hours to complete, 
including gathering, preparing, and submitting the completed application fonm to the USPTO. Time will vary depending upon the individual case. Any comments 
on the amount of time you require to complete this fonm and/or suggestions for reducing this burden, should be sent to the Chief Information Officer. U.S. Patent 
and Trademark Offjce, P.O. Box 1450. Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the fonn. call l-BOO-PTO-OISQ (1-800-786-9199) and select option Z 




IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re Application of Atty. Docket 

SALEH OSMAN ET AL US02 0557 

Serial No. Group Art Unit 

Filed: CONCURRENTLY Ex. 

PRESERVING LINEARITY OF AN ISOLATOR-FREE POWER AMPLIFIER BY 
DYNAMICALLY ADJUSTING GAIN AND PHASE 

Commissioner for Patents 
Alexandria, VA 22313-1450 

PRELIMINARY AMENDMENT 

Sir: 

Prior to calculation of the filing fee and examination, please 

amend the above- identified application as follows: 



prelim_claim prioirty 



1 




IN THE SPECIFICATION 



Please add the following paragraph before the first paragraph 
beginning at page 1, line 1: 

CROSS REFERENCE TO RELATED APPLICATION 

This application claims the benefit of U.S. provisional 

application serial no. 60/432,897 filed December 12, 2002, which is 

incorporated herein by reference. 

The invention relates to an isolator- free power amplifier 
circuit typically used in wireless communication devices which 
preserves linearity of the power amplifier under varying loads. 
More particularly, linearity is preserved by dynamically adjusting 
the gain by changing the input bias of active devices of the power 
amplifier circuit, and/or by dynamically adjusting the phase of a 
pre-amplif ied signal. 



prelim_claim prioirty 



2 



REMARKS 



By means of the present amendment, the specification has been 
amended to include a claim of priority. 

In view of the foregoing amendments and remarks. Applicant 
respectfully requests favorable reconsideration and early passage 
to issue of the present application. 



Respectfully submitted. 



Aaron Vfaxler, Reg. 48,027 
Attorney 
(914) 333-9608 




prelim_claim prioirty 



3 



under the Paperwork 



PT0/SB«>1 (03^1) 
Approved Jor use throuc^ 10/31/2002, 0K« 0651-0032 
U.S. Patent and Tniden«r1c Offi^^. DEPARTMENT OF COMMERCE 
1995. no persons are required to respond to a ooQection of infonreOon um^^^fctains 8 valid 0MB oontrol nurrter. 



DECLARATION FOR UTIUTY OR 
DESIGN 
PATENT APPLICATION 
(37 CFR1.63) 

ISOeclaratton DDeclaration 
Submitted OR Submitted after Initial 
With Inttial Filing (surcharge 

Filing (37 CFR 1.16(e)) 

required) 



Attorney Pocket Number 



Rrst Named Inventor 



kOffi^Lf.n 



SALEH OSMAN 



COMPLETE IF KNOWN 



Application Number 



Filing Date 



Group Aft Unit 



Examiner Name 



J 



As a below named inventor, I hereby declare that: 

My residence, post office address, and citizenship are as stated below next to my name. 

I Mwe I am the original, first and sole inventor {if only one name fs listed below) or an original, firsi and joint inventor (if pJural names 
are Ksted below) of the sut)|ect matter which is claimed and for which a patent is sought on the Invention entitled: 



PRESERVING LINEARITY OF AN ISOLATOR-FREE POWER AMPLIFIER BY 
DYNAMICALLY ADJUSTING GAIN AND PHASE 



the specification of which 
8 is attached hereto 
OR 

□ was filed on (iWM^SO/YYYY) 



(Tme of Ihe Invention) 



as United States Application Number or PCT International 



Application Number 



and was amended on (MMJDVtrfYY) 



^ (if applicable). 



1 hereby state that I have reviewed and understand the contents of the above identified specification, including (he claims as amended 
specifically referred to above. 

1 acknowledge the duty to dlsdose Information which is material to patentability as defined In 37 CFR 1.56, Including for continuaUon-ln-part 
applications, material information which became available between the filing date of the prior application and the national or PCT 
international liRng date of ttie continuatioivin-part application. 



( hereby claim foreign priority benefits under 35 U.S.C. I19(a)-(d) or (0, or 365(b) of any foreign application(s) for patent, inventor's or plant 
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(57) Abstract: An amplifier circuit (100) includes a driver siagc (120) with al least an active device (140) for pre-ampli ficaiion 
and output of a pre-amplified signal; and an output stage (160) with at least an active device (180) for further ampliftcaiion of the 
pre-amplified signal and output of an amplified signal. A phase shifter (155) shifts the phase of the pre-amplified signal. A detector 
(190) mea.«iures levels of forward and reflected parts of the amplified signal, and a gain and phase control circuit ( 145 ) independently 
and selectively controls and adjusts ihc phase shifter (155) for optimal amplifier performance and minimal difference between the 
forward and reflected signals. The gain and phase control circuit also independcnlly and selectively controls and modifies the gain 
of the active devices (140, 180) of the driver and output stages (120, 160) as a function of the levels of the forward and reflected 
.signals to substantially maintain constant linearity of the amplifier circuit ( 100) with load variations. 
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The invention relates to an isolator-free power amplifier circuit typically used in 
wireless communication devices which preserves linearity of the power amplifier under 
varying loads. More particularly, linearity is preserved by dynamically adjusting the gain 
by changing the input bias of active devices of the power amplifier circuit, and/or by 

1 0 d3mamically adjusting the phase of a pre-amplified signal 

Power amplifiers are used in transmitters to amphfy signals, such as radio 
firequency (RF) signals. Such power amplifiers are included in transmitters of wireless 
communication devices, such as mobile telephones. The power amplifier typically 
provides an amplified RF signal to an antenna for transmission over the air. 

15 RF antennas as for instance applied in mobile phones, operate in strongly varying 

environments, resulting in a varying antenna input impedance, a VSWR (Voltage Standing 
Wave Ratio) of 4: 1 is not unconmion. Especially at high output levels, this may result m a 
severe distortion of for instance a CDMA (code division multiple access), TDMA (time 
division multiple access). Edge or W-CDMA modulated carrier signal having a non- 

2 0 constant envelope. 

The conventional solution to protect the power amplifier of a cellular phone against 
antenna mismatch conditions to preserve linearity is to use an isolator, such as a circulator, 
placed between the power amplifier and the ou^ut load, such as the antenna, to limit tiie 
effects of load impedance variation on the performance of the power amplifier. The 

2 5 circulator secures proper 50 Ohm loading of flie power amplifier under antenna mismatch 
conditions by dissipating the reflected power in the isolator or in a third circulator port 
termination. Directivity in the power flow is created by ferromagnetic material. 



to Fig- 1 which shows a basic block diagram of an arrangement 10 used for a power source 
30 12 isolated with a circulator 14 firom a mismatched antenna 16. A current source 18 and its 
impedance represent an ideal power source (RF-transistor) 12. A matching circuit 20 is 



The above aspects of the state of the art are described in more detail with reference 



1 
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connected between the antenna 16 and power source 12, with another temiinal 22 
connected to ground. 

Part of the power Pinc_circ from the matching circuit 20 to the circulator 14 is 
delivered as Pmc^ant to the antenna 16 where some power is reflected back Prefi^ant to the 
5 circulator 14. Thanks to the circulator 14, the reflected power Pren^ant from the antenna 16 
is not reflected towards the source 12, but dissipated into the circulator load Pdiss- 
Consequently, the reflected power Prefl_ciir from the circulator 14 and the reflected power 
Pren_soujw from the matching circuit 20 towards the source 12 ate zero. This avoids 
extremes fliat would occur when mcident and reflected waves add up in-phase. However, 

1 0 since it is desired to preserve power amplifier linearity and maintain Prad constant (under 
control of field strength indication at the base station), tihen the incident power Pinc.soince 
from the source 12 has to be uicreased, thus increasing power dissipation, to overcome 
reflection losses resulting in enhanced signal voltage and current at the source 12. Thus, 
die circulator 14 only partly preserves power amplifier linearity under antenna mismatch 

1 5 conditions. In addition, power dissipation and consumption remains high tiius requiring 
battery charging and decreasing battery life of the mobile phone as well as decreasing 
efflciency. 

It is desirable to remove the isolator or circulator 14 connected to the antenna 16. 
Howev^, removal of the isolator allows load impedance variations to detrimental^ affect 

20 the performance, e,g., linearity, of the power amplifier. Accordingly, fliere is a need to 
have a power amplifier circuit where the isolator is removed yet the performance and 
linearity of the amplifier is preserved despite load impedance variations. 

According to the invention, linear power output of a power amplifier is 
substantially maintained constant despite load variations and having no isolator connected 

25 to the load. This is achieved by dynamically adjusting the gain of active devices and phase 
of signals in an isolator-less power amplifier cucuit as a correction scheme for linearity 
under predetermined load mismatch conditions. Thus, linear output power is kept 
unchanged for a predetermined load delta across the dynamic range of operation, without 
substantially decreasing efficiency. More particularly, Imearity is substantially maintained 

3 0 constant despite load variations by independently and selectively adjusting the gain of the 
active devices of driver and output stages as a fimction of the levels of the forward and 
reflected output signals. Further, the phase of a pre-amplified signal is independenfly and 
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selectively adjusted as a function of the levels of the forward and reflected output signals to 
substantially maintain constant linearity of amplifier circuit with load variations. 

In one embodiment according to the present invention, an amplifier circuit for 
preserving linearity of an amplifier is provided. The amplifier circuit may be used in 
5 wireless conununication devices, for example. The amplifier circuit includes a driver stage 
with at least an active device for pre-amplification and ou^ut of a pre-amplified signal; 
and an output stage with at least an active device an active device for further amplification 
of the pre-amplified signal and output of an amplified signal. A phase shifter shifts the 
phase of the pre-amplified signal. A detector measures levels of forward and reflected 

1 0 parts of the amplified signal, and a gain and phase control circuit independently and 
selectively controls and adjusts the phase shifter for optimal amplifier performance and 
maximum difference or ratio between the forward and reflected signals. The gain and 
phase control circuit also independently and selectively controls and modifies the gain of 
the active devices of the driver and output stages as a function of the levels of the forward 

1 5 and reflected signals to substantially maintain linearity of amplifier circuit with load 
variations. 

In another embodiment according to tiie present invention, a method for 
substantially preserving linearity of an amplifier under varying loads is provided. The 
method includes measuring levels of forward and reflected signals at the amplifier output; 

20 and adjusting the phase of a pre-amplified signal for optimal amplifier performance and 
maximum difference or ratio difference between the forward and reflected signals as a 
function of die measured levels, such as the difference or ratio of the measured forward and 
reflected signals. The method further mcludes independently and selectively adjusting the 
gain of the active devices of die driver stage and/or output stage, such as by selectively 

25 adjusting the DC bias at flie input of the active devices, as a function of the levels of the 
forward and reflected signals to substantially maintain linearity of amplifier circuit with 
load variations. 

Further features and advantages of the invention will become more readily apparent 
firom a considemtion of the following description. 



30 
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The accompanying drawings specify and show piefened embodiments of the 
invention^ wherein like elements are designated by identical references throughout the 
drawmgs; and in which: 
5 Fig. 1 shows a prior art block diagram of a power source isolated with a circulator 

from a mismatched antenna; 

Fig. 2 shows a wireless communication system according to the present invention; 
Fig. 3 shows an isolator-free amplifier circuit according to fhe present invention; 
Fig. 4 shows a flow chart of a method for preserving performance, e.g., linearity, of 
10 an isolator-free amplifier ckcuit according to fte present invention; and 

Fig. 5 shows a summarized flow chart of die method for preserving performance, 
e.g., linearity, of an isolator-free amplifier circuit according to the present inventiort 
The invention, together with attendant advantages, will be best understood by 
reference to the following detailed description of fiie preferred embodiment of the 
15 invention, taken in conjunction vrith the accompanying drawing. 

An amplifier circuit for use in wireless communication devices for example is 
described where, illustratively, an RF power amplifier is used in RF antenna circuits. In 
the following description, numerous specific details are set forth, such as specific type and 
number of transistors, in order to provide a thorough understanding of the present 
2 0 invention. However, it will be obvious to one skiUed in the art that the present invention 
may be practiced without these ^cific details, hi otiier instances, well known circuits 
have not been set forth in detail in order to not mmecessarily obscure the present invention. 

The wireless communication device may be for example a mobile cellular or 
cordless telephone, pager, an Internet appliance or other consumer devices, and is typically 
25 part of a communication system. Fig. 2 shows a wireless communication system, such as a 
mobile telephone system 40 comprismg a primary or base station (BS) 50 and a plurality of 
secondary or mobile stations (MS) 60. The BS SO comprises a network controller 52, such 
as a computer, cotqpled to a transceiver 54 which is in turn coupled to radio transmission 
means such as an antenna 56. A connection means such as a wire 58 couples the controller 
30 52 to a public or a private network. 

Each MS 60 comprises a processor 62 such as a micro-controller (jiC) and/or a 
digital signal processor (DSP). Typicafly, the DSP processes voice signals, while the \iC 
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manages operation of the MS 60. The processor 62 is coupled to a transceiver means 64 
coupled to radio transmission means, e.g., an anteima 66. A memory 68, such as an 
EPROM and RAM, is coupled to the processor 62 and stores data related to operation and 
configuration of the MS 60. Communication from the BS 50 to MS 60 takes place on a 
5 downlink channel 72, while communication from the MS 60 to BS 50 takes place on an 
uplink channel 74. The MS 60 also includes a user interface such as a keyboard and a 
screen, as well as a microphone coi^led to the transmit branch or section of the transceiver 
64 and a speaker coupled to &e receiver section of the transceiver 64. 



10 74, which the receive branch of the transceiver 64 receives signals over the downlink 
channel 72, The transceiver 64 includes a selection means to selectively couple a power 
amplifier (PA) of the transmit section or a low noise amplifier (LNA) of the receive section 
to the antenna 66. IllustFatively, the selection means includes a duplexer or bandpass filters 
tuned to flie transmit and receive frequency ranges, respectively. As is well known in the 

15 art the transceiver 64 also includes other circuits such as a down converter for converting 
the received radio frequency (RF) signals to intermediate frequency and/or baseband 
signals, and demodulator/decoder in the receive branch. By contrast, the transmit branch 
of the transceiver 64 includes an up converter and a modulator/encoder. Converters that 
convert between analog and digital formats are also typically present in the transceiver 64, 

20 Fig. 3 shows an embodiment of an amplifier circuit 100 according to the present 

invention which is illustratively used as a power amplifier circuit to amplify RF signals in 
wireless communication devices. For example, the amplifier circuit 100 is part of the 
transceiver 64 of flie MS 60 shown in Fig. 2, and more particularly, in the transmit branch 
of the transceiver 64. Typically, the input of the amplifier circuit is coupled to a modulator 

2 5 and receives modulated RF signals for amplification. The amplifier output is coupled to a 
load, such as the antenna 66, where the amplified RF signals are transmitted over the air on 
the uplink channel 74 for example. 

As shown in Fig. 3, the amplifier circuit 100 comprises an input match circuit 1 10 
for buffering the input of the amplifier circuit 100 and matching its input impedance with 

30 the output impedance of the circuit coupled thereto, such as a modulator. ITie output of the 
input match circuit 1 10 is coupled to a driver stage 120 through at least one direct current 
(DC) blocking capacitor 130. The signal to be amplified, such as a modulated signal, is 



The transmit section of the transceiver 64 transmits signals over the uplink channel 
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provided by the input match circuit 1 10 to the capacitor 130, which substantially blocks 
DC components and provides a signal substantially without a DC offset to ttie driver stage 
120, 

The driver stage 120 comprises at least one active device, such as a transistor 140, 
5 which receives the substantially DC-free signal from the capacitor 130 for pre- 

amplification to a first level. Dlustratively, the pre-amplification transistor is a bipolar 
transistor^ such as an NPN transistor 140 having a base 142 coupled to the capacitor 130. 
The base 142 is further independently coiq>led to a gain and phase control circuit 145 for a 
proper DC biasing signal. This allows flie control circuit 145 to control, e.g., adjusts the 

10 DC bias at the input of the transistor 140. The emitter of the transistor 140 is coupled to 
ground, while the output or collector of the transistor 140 is coupled to an inter-stage match 
circuit 150 for buffering and impedance matching between the driver stage 120 and the 
input 182 of an output stage 160. 

The pre-amplified signal firom the driver stage 120 is provided to the input 182 of 

15 the output stage 1 60 fluough the tnter-stage match circuit 1 SO, a phase shifter 1 55 which 
shifts flie phase of the pre-amplified signal, and at least one DC blocking capacitor 170 for 
substantially blocking DC signals present in the pre-amplified and phase-shifted signal, 
similar to the DC blocking capacitor 130. 

The ou^ut stage 160 is similar to the driver stage 120 and also comprises at least 

2 0 one transistor 1 80 which receive the substantially DC-firee signal firom flie capacitor 1 70 
for amplification to the output level. Dlustratively, the output transistor 1 80 is a bipolar 
transistor, such as an NPN transistor having a base coupled to die capacitor 1 70. The base 
182 of the output transistor 180 is furOier coupled to the control circuit 145 for providing 
the proper DC biasing signal the ou^ut transistor 180. The emitter of transistor 180 is 

2 5 coupled to ground, while the output or collector of the transistor 1 80 is directly or 

indirect!/ coupled to the load without any isolation therebetween. Further, the emitter area 
of each active device 140, 1 80 is selected such that optimum performance is achieved for a 
given load, inter-stage and source conditions. 

In addition to being coupled to the inputs 142, 182 of the transistors 140, 180, the 

3 0 control circuit 145 is also coupled to a control port of the phase shifter 1 55. Accordingly, 

the control circuit 145 is configured to provide control signals for independently and 
selectively controlling the phase shifter 155 and transistors 140, 180. This allows the bias 
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10 



15 



20 



25 



control circuit 145 to independently and selectively adjust the amount phase shifting of the 
pre-amplified signal and the DC bias at the input transistors 140, 180, thus adjusting the 
amplification or gain of the driver and output stages 120, 160. 

By way of example, suppose a power amplifier is to deliver 30 dBm of ou^ut 
power to a 50 ohm load. If the power amplifier's final stage's output has peak voltage 
swing of 1 A volts for linear operation, then a loss-less impedance matching network 
separating load and pow^ amplifier must have an impedance transformation ratio of 51 :1 . 

Consider a worst case mismatch condition over all phases of a constant VSWR. The 
two impedance extremes are high and low loads. In the former case, large voltage swings 
develop across die output of the final stage causing non-linearity in the form of clipping 
due to the onset of high AC impedance. In the later case, the demand for output current 
elevates due to the onset of low AC impedance. By monitoring the incident and reverse 
power levels, a measurement of the impedance condition is obtained as shown in block 200 
of Fig. 4. Next in block 210, the impedance level or mismatch is checked and if a normal 
or matched level is obtained, then normal matched operation is continued in block 220. If 
the unpedance level or mismatch is not normal, then it is detennined in block 230 whether 
the difference or ratio of the measured forward and reflected signals is high, indicating a 
relatively high forward signal, or low indicating a relatively low forward signal. Next, in 
block 240, ttie phase shifter and flie input DC bias of each driver and output transistor are 
independently and selectively adjusted in one direction or the other, depending on whether 
the ratio measured in block 230 was hi^ or low. Nex^ the impedance condition is re- 
measured by returning to block 200 and flie operations are repeated until a matched level is 
obtained in block 210 and normal matched operation is continued in block 220. The 
monitoring and measurement of the impedance in block 200 are continuously or 
intermittently checked and adjustments are made, if needed, to arrive to the matched 
condition of block 220. 

A detector, such as a power detector 190, is also coupled to the output of transistor 
180 for detecting the level, e.g., flie power level, of the amplified RF signal at the output of 
the output stage 160. The power detector 190 is in turn coupled to the control circuit 145. 
The output 195 of the amplifier circuit 100 is coupled to an antenna without an isolator 
therebetween. 
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The power detector 190 provides the control circuit 145 a measure of the forward 
and reflected output power of the amplifier circuit 100. As a function of the forward and 
reflected power levels, flie control circuit 145 independently and selectively controls the 
phase shifter 155 and each of transistor 140, 180 of the driver and output stages 120, 160 to 
5 substantially maintain the optimum performance and constant linearity of the amplifier 
circuit 100 despite variations in the impedance of the load connected to the output 195 of 
the amplifier circuit 100. For example, in response to the difference between ttie forward 
and reflected power level in response to the difference between the forward and reflected 
power level, the control circuit 145 mdependently and selectively controls the phase shifter 

10 1 55 and changes the DC bias on the input e.g., base 142, 1 82, of each driver and output 
transistor 140, 160. This substantially maintains linear output power despite load 
variations without significantly modifymg the output stage of flie power amplifier cbrcuit 
As is weU known by one skilled in tiie art, the changes in the forward and reflected 
power levels measured by the power detector 190 axe related to changes in the load 

1 5 unpedance, e.g., the impedance of the antenna 66 shown in Fig. 2. In particular, for a load 
impedance substantially matched to fhe output impedance of Qie output of the amplifier 
circuit 100, the ratio or the difference between the forward and reflected power levels is 
higji, while it is low for substantially mismatched impedances. U.S. Patent No. 5,423,082, 
which is incorporated herein by reference in its entirety, discloses a transmitter that 

2 0 includes a closed loop feedback to compensate for varying antenna loads without an 

isolator, which is accomplished by taking the reflected output energy into account to 
maintain a constant overall loop gain by adjusting the gain of variable gain stages. 

Control circuits are also well known in the art, such as the control circuit disclosed 
in U.S. Patent Nos. 5,442,322* and 5,712,593 which are incorporated herein by reference in 
25 its enthety. In U.S. Patent No, 5,442,322, a bias control circuit compares a bias control 
voltage with a value indicative of the current in an active device and provides a control 
signal to the control terminal of the active device to control the operating point thereof. 
The bias point of a power amplifier is similarly controlled in U.S. Patent No. 5,712,593 by 
a control circuit in response to comparing a reference value to a filtered portion of the RF 

3 0 output signal. Changing the amplifier bias point limits the effect of the load impedance 

variation on the amplifier performance. U.S. Patent No. 6,064,266, which is incorporated 
herein by reference in its entirety, is also related to limiting the effect of the load 
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impedance variation on the amplifier performance, which is achieved by modifying the RF 
output signal path, instead of the DC bias, by switching in a resistor in parallel with the 
output impedance when a threshold detector detects variations in the load nnpedance above 
a predetermined value. Phase shifters are also well known in the art, as disclosed in U.S. 
5 Patent No. 4,3 12,032, which is incorporated herem by reference in its entirety. 

The control circuit 145 of flie present amplifier circuit 100 may include a processor 
or a comparator for comparing the values of forward and reflected power levels measured 
by the power detector 190 with at least one threshold value. Based on the comparison, flie 
control circuit 145 selectively and independently controls modifies the DC levels at the 
10 inputs 142, 182 of the transistors 140, 180, as well as controlling the phase shifter 155 to 
change the phase of the pre-amplified signal as necessary, namely, as a function of the 
levels of the forward and reflected signals, to substantially maintain constant the linearity 
of the amplifier circuit 100 with load variations. 



15 isolator-fiee amplifier circuit according to the present invention. In block 310, the power 
detector measures fte forward and reflected power levels at the output of the amplifier 
circuit and provides this information to the control circuit 145. In response to the measured 
forward and reflected power levels, such as their difference or ratio values, in block 320, 
the control circuit 145 selectively and independently controls the phase shifter 155 to 

2 0 change the phase of the pre-amplified signal, and/or modifies the gain, e.g., by changing 
the base DC bias, of the input and/or output transistors 140, 180, as a function of the 
measured forward and reflected power levels to substantially maintain optimal 
performance and constant linearity of the amplifier circuit 100 with load variations. 



2 5 specific exemplary embodhnents fliereof, it should also be appreciated that numerous 
modifications and changes may be made thereto without departing firom the broader and 
intended spirit and scope of flie invention as set forth in the claims that follow. The 
specification and drawings are accordingly to be regarded in an illustrative manner and are 
not intended to limit the scope of the claims which follow. 



Fig. 5 shows a flow chart 300 of a method for preserving performance of an 



While the present invention has been described m particular detail with reference to 
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CLAIMS: 



1 . An amplifier circuit comprising: 

5 a driver stage having at least a first active device which receives a signal for pre- 

amplification and outputs a pie-amplified signal; 

a phase shifter which adjusts a phase of said pre-amplified signal and outputs a 
phase-shifted signal; 

an output stage having at least a second active device which receives said phase- 
1 0 shifted signal for further amplification and output of an amplified signal; 

a detector which measures levels of forward signal and reflected signal of said 
amplified signal; and 

a control circuit which controls said phase shifter in response to said levels of 
forward signal and reflected ^gnal to substantially maintain Imearity of said amplifier 
1 5 circuit with load variations. 

2. The amplifier circuit of claim 1, wherein said ou^ut stage is coupled to a load 
without an isolation device between said output stage and said load. 

20 3. The amplifier circuit of claim 1, wherein said control circuit modifies a gam of at 
least one of said at least fijrst active device and said at least second active device to 
substantially m?^intai'p said linearity of said amplifier circuit with said load variations. 

4. The amplifier circuit of claim 1 , wherein said control circuit independently controls 
2 5 said at least first active device and said at least second active device. 

5. The amplifier circuit of claim 1, wherein said control circuit independently controls 
said phase shifter, said at least first active device and said at least second active device to 
substantially maintain said linearity of said amplifier circuit with said load variations. 

30 

6. The amplifier curcuit of clahn 1, wherein said at least first active device and said at 
least second active device are NPN transistors. 
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7. The amplifier circuit of claim I, further comprismg an input match circuit coupled 
between an input of said amplifier circuit and said driver stage for matching an input 
impedance of said amplifier circuit to an output impedance of a device coupled to said 



8- The amplifier circuit of claim 7, further comprising at least one capacitor coupled 
between said input match circuit and said driver stage. 

10 9. The amplifier circuit of claim 1 , further comprising at least one capacitor coupled 
between an input of said amplifier circuit and said driver stage. 

10. The amplifier circuit of claim 1, further comprising an inter-stage match circuit 
coupled between an output of said driver stage and an input of said phase shifter. 

15 

1 1 . The amplifier circuit of claim 10, further comprising at least one capacitor coupled 
between said phase shifter and said output stage. 

12. The amplifier circuit of clafan 1, further comprismg at least one capacitor coupled 
2 0 between said phase shifter and said output stage. 

13. A wireless conununication device comprising the amplifier circuit of claim 1 . 

14. An amplifier circuit comprising: 

25 a driver stage having at least a first active device which receives a signal for pre- 

amplification and outputs a pre-amplified signal; 

a phase shifter which adjusts a phase of said pre-amplified signal and outputs a 
phase-shifted signal; 



3 0 shifted signal for further amplification and output of an amplified signal; 

a detector which measures levels of forward signal and reflected signal of said 
amplified signal; and 



5 



input. 



an output stage having at least a second active device which receives said phase- 
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a control circuit which independently and selectively controls switching said phase 
shifter, said at least first active device, and said at least second active device as a function 
of said levels of forward signal and reflected signal to substantially maintain linearity of 
said amplifier circuit with load variations. 



1 0 circuit as a function of said levels to substantially maintain linearity of said amplifier 
circuit with load variations. 

16. The method of claim 1 5, wherein said modifying act further modifies a first gain of 
a first active device of a driver stage, and a second gain of a second active device of an 

1 5 output stage of said amplifier circuit in response to said levels to substantially maintain 
said linearity. 

1 7. The method of claim 16, wherein said modifying act independently and selectively 
modifies said phase shifter, said first gam and a second gain. 

20 



5 



15. A method for substantially maintaining linearity of an amplifier circuit wilh 
variations of a load coupled to an output of said amplifier circuit comprising: 

measuring levels of forward signal and reflected signal at said output; and 
modifying a phase shifter to change a phase of an output signal of said amplifier 
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